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The ALS Data Needs eyl s
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Light source data volumes are growing many
times faster than Moore's law.
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BES software landscape is largely Year

ad-hoc and relies heavily on a
limited number of experts to
handle analysis.
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ALS 2009 total = 65.52 TB/year
ALS 2011 total = 311.76 TB/year
ALS 2013 projection = 1,890 TB/year
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Diversity at the ALS nnsc/ TR
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Tomography Beamline 8.3.2 mﬂm’“
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Measure X-Ray loss through a sample at various angles.
"Reconstruct” internal structure of sample from images.

Traditionally most users don'’t achieve a reconstruction their data.
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FOREFRONT

Geologic CO2 Sequestration NERsc/|[g I

. 3-D beam-time feedback currently not available. Many users need this capability.
. Offline processing and simulation of large data sets impossible for many users.
. 3-D reconstruction often requires expert's direct intervention.
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Data Pipeline Prototype in Action NERsc/| (TS
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/data/raw | convert to HDF5
~

ALS User/
Scientists

Raw .h5 files % /prOjECt

/data/scratch

« Prototype ALS Pipeline
« Package Data into HDF format, existing data model standard (Nexus)
« Capture critical metadata in HDF and Schema-less DB (MongoDB)
o Automatically transfer to NERSC
« Prototype web-access to allow ALS users to access data
« Investigating Methods to Store and Query Raw Sequence Data
« Numbers of elements and query patterns exceed capabilities of existing off the
shelf technologies.
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Data Transfer Pipeline (e
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Daily Transfers from SPADE.ihep
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http://nest.lbl.gov/projects/spade/html/

-ALS Data Transfer Node (DTN): ESNet reference architecture
.Spade — Dayabay/lceCube production tool.

-Reliably transfer data from source to warehouse.

. Trigger actions at warehouse.

-Validate cksum and release source data file.

-GridFTP, Globus-Online, or scp transfer protocols

-Web and Mobile based monitoring and control
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HDF5, MongoDB NErsc/| [
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HDF5 Advantages:

- Can compactly store multiple images in an organized way
- Can attach metadata to various datasets
- Highly performant 10 for analysis

MongoDB Advantages:
- Flexible document store; different document fields for different beamlines
- Can create rich document-subdocument structure
- Can add/remove fields without worrying about schema
- Can index across multiple fields
- Outputs to JSON
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The "ALSAPI"

DJANGO App, runs on portal-auth.nersc.gov as "alsdata"
user. Stages, converts, archives, retrieves and catalogs
ALS data sets. Same "auth" as NEWT.

NEWT

Users authenticate with NERSC credentials. ——
Can run analysis and simulation software on :"' .
Hopper and Carver. Results saved in user's area

with option to share.
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The Interface Features
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Home

Welcome to the ALS Data and Simulation Portal

This site is a very large work in progress. Log in with your NERSC account at the top right to gain access to NERSC compute

resources (required for simulation and analysis tools).

Learn more. »
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Lawrence Berkeley National Laboratory

What s this?

Search Database Submit Calculation

Running Calculations

Material Name

Finished Calculations MolName
Submit Calculations Excited Atoms
Draw Molecule ©

Coordinates
EYESES

C-0.00025 -0.00025 -0.00025
H0.64018 0.64018 0.64018
H -0.64075 -0.64075 0.64049
H -0.64075 0.64049 -0.64075
H 0.64049 -0.64075 -0.64075

Upload Coordinates
Choose File | No file chosen

| Advanced Options || Submit
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Current Disk Usage

191,128 GB 13,672 GB|

Data Transfer Status

Daily Placements by SPADE at NERSC for ALS Beamlines
Zoom 1m 'STH'6W VIO IV™AI  From [May 18, 2014] To [Jun 17, 2014]

Spade placements for SPADE at NERSC for ALS Beamlines
Tue, Jun 17 2014, 09:10
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The Interface Features

Data Browser Select All Deselect All

chilarch Q Sort By: Processed Date v Descending v
20130713_185717_Chilarchaea_ ] 20130524_173053_Chilarch_905 20130524 _164630_Chilarch_905 (] 20130426_134239_SYN_2_9_Chil
quellon_F_9053427_IKI_.h5 3427_juv_IKI_33-5keV_.h5 3427 _juv_IKI_.h5 archaea_F_9053427_HWO0078.h5

F2 on disk
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Welcome jdeslip Logout

taciity: als

raw images Download HS File end_station: bl832

sdate: 2013-07-13 18:57:27

The Interface Features

raw norm sino gridrec imgrec

Basic Utilities

owner: hmwood
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Volume Render
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Challenges and Future Directions ifesg/ i

eSupporting multiple beamlines is a scaling challenge. Abstracting workflow, data
transfer and providing a composeable analysis framework is necessary

eHow guarantee real-time analysis at center with 99% usage and multi-day
backlog. Killalble-Queue

e Turn-around on the order of minutes requires hiding communication costs -
overlapping communication and computation.

e Standardization of data format across centers and beamlines. 3D vs 2D datasets
within HDF5.

eVisualizing 100 GB datasets at full scale without jank.

e\WAN distribution of data back

to end-users Total Datasets 89024
Total Data 477.9 TB
Total Raw Data 82.0 TB

Total Data Archived on Tape | 477.9 TB
Total Data Staged on Disk 152.3 TB
Users with Data in System 114

Size of Mongo Database 39.25 GB
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